. It seems appropriate in this article to deal at length with diabetic retinopathy and review the other ocular manifestations of diabetes briefly. For the sake of orientation the ocular changes in diabetes are listed in Table 1, while Table 2 indicates how various events may affect the eyes.
RETINOPATHY Clinical Manifestations
Diabetic retinopathy is a disease of considerable variation both in severity, clinical appearance, and progress. It is seldom seen in the young diabetic of less than five years' duration (Collyer and Hazlett, 1961) , but is often present at diagnosis in the maturity onset diabetic and may be the presenting lesion. The earliest clinical manifestations comprise a central punctate retinopathy (Ballantyne, 1947) with microaneurisms, dot haemorrhages and small white spots grouped around the posterior pole of the eye. After a time larger haemorrhages develop which have been likened to blots, round in shape with crenated poorly defined margins; set deeply in the retina in the inner molecular and nuclear layers, they contrast with the more superficial flame shaped haemorrhages of hypertensive retinopathy which are moulded by the nerve fibre layer. Accompanying these hemorrhages are small patches of waxy exudate. The retinopathy advances and spreads to involve larger areas of the retina but seldom affects the periphery of the fundus. Larger and more irregular hemorrhages are seen which break through the layers of the retina to lie on its surface, The extent to which venous changes occur in diabetic retinopathy varies considerably; a slight general dilatation is said to be the earliest sign of retinopathy but is difficult to detect. More definite are dilated segments, and these may be followed by the appearance of irregular beading of the veins, tortuosity and bizarre loops lying on the retina and projecting from its surface.
The term proliferative retinopathy implies the development of new vessels, a serious prognostic sign, for the majority of cases deteriorate and many become blind. Beetham (1963) : · · · · · (Ashton, 1963) .
Digest preparations allow study of the endothelial cells. In normal capillaries they are distributed regularly as a lining to the basement membrane, which splits to enclose the mural cells or pericytes scattered along the capillary. Ashton (1963) (Ashton, 1951) (Ashton, 1959) have not been supported (Ashton, 1963) . A gradual hyaline thickening of the basement membrane of arterioles throughout the Ibody in diabetes affects the retinal vessels and may Ibe responsible for producing a slow ischaemia with lowered capillary pressure and closure (Ashton, 1963) . Cogan and others (1961) have noted that the mural cells in the walls of the retinal capillaries are frequently degenerate in diabetic retinopathy; they postulate a specific lesion and consider that microaneurisms arise from these sites through weakening of the basement membrane. Loss of pericytes may also result in failure to control capillary tone with redistribution of the retinal December, 1964 circulation and closure of some capillaries. Increased permeability of the capillaries due to endothelial injury (Ballantyne, 1945) A rise in the level of serum lipids is found in many diabetics. It increases in patients with retinopathy and is even higher in those with nephropathy, but as it occurs in other diseases unaccompanied by retinopathy it must be considered a non-specific change (Larsen, 1960 (Sangalli, 1961) , and implantation of radioactive Yttrium-90 seeds through a cannula passed across the top of the nasal cavity under radiographic control (Fraser and Joplin, 1961) are alternative methods. Intracranial surgery in diabetic patients is fraught with more risk than usual from thrombosis and infarction of the retracted lobes of the brain; for that reason the nasal approach is sometimes preferred. Surgical hypophysectomies produce complete ablation of immediate onset in the majority of patients. After an Yttrium implant the first sign of decreased activity is a sharp drop in the insulin requirement, usually manifest on the fifth day (Joplin and others, 1962 (Luft, 1962 ) most speakers reported arrest or improvement in about half their cases. Operative mortality was not serious but there was a considerable mortality in the years of follow-up due in many cases to renal failure. Gordon and Javid (1962) reviewed the metabolic effects of hypophysectomy and considered that patients could be maintained in the Houssay state for at least five years. Limited renal function was the major hazard.
Anabolic steroids have been given to counteract the changes in serum proteins occurring in diabetic retinopathy, a fall in serum albumin and a rise in the alpha-2 globulins which contain lipoproteins and mucopolysaccharides (Dardenne, 1961) . These changes are considered to be due to the action of glucocorticoids, consequent on pituitary and adrenal hyperfunction. Dardenne Ihas treated 48 patients for periods of eighteen months and longer with Decadurabolin and Orgabolin, following the effect with retinal photographs; 8 patients improved, 34 were stationary and 6 deteriorated. Saskin, Waldman and Pelner (1951) treated 28 patients with testosterone propionate, and found that 11 showed no fresh hemorrhages, 10 were improved and 7 unchanged after periods of two to six months. Valk (1960) reported a single case of improvement. The duration of these trials was too short to form an opinion about the effectiveness of treatment, and in the series of cases presented by Dardenne no mention is made of the criteria by which the results were judged.
The extent to which hard exudates are due to intracellular fat liberated by necrosis, or serum lipid infiltration, is uncertain (Van Eck, 1959) , but of 10 patients on a low fat diet (20 grams a day) for an average period of one year exudates were reduced in 5 cases and slightly reduced in a further 3; vascular changes and hemorrhages were uninfluenced. King, Dobree, Kok, Foulds and Dangerfield (1963) (Scott, 1953) December, 1964 anterior chamber at the same time; they are only visible by gonioscopy using a special contact lens, and block the filtration angle leading to haemorrhagic glaucoma. The term rulbeosis iridis is given to this neovascularisation. Diabetes does not influence the incidence of iridocyclitis (Waite and Beetham, 1935) , and in a recent review of the concept of diabetic iritis Woods (1961) (Waite and Beetham, 1935; Walsh, 1947) in doubting the existence of a specific diabetic optic neuritis. In assessing the evidence it should be remembered that there are numerous causes of optic neuritis and some cases remain unassigned despite full investigation. The possibility of a genetic factor in some of these cases is suggested by the report of primary optic atrophy in two patients, male and female siblings with longstanding diabetes unsatisfactorily controlled (Tunbridge and Paley, 1956 ).
Ocular Palsies
Diabetic ophthalmoplegia affects the third or sixth cranial nerves, rarely the fourth (King, 1959) , and often occurs against a background of previous cranial monoplegia which has recovered spontaneously without further complication. It is a complication of middle aged patients with controlled diabetes or mild unrecognised disease; peripheral neuropathy and retinopathy are not necessarily associated. Goldstein and Cogan (1960) (Fig. 3) , and Mrs. M. Engel of the Hammersmith Hospital who prepared the retinal photographs.
